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Course Syllab us

ENEE 359a: Digital VLSI Circuits, Spring 2007
Prof. Bruce Jacob

1. Basic Inf ormation

Time & Place

Lecture:TuTh 2:00-3:15 pm, EGR-3114
Discussion Sectioed 12:00-12:50pm, EGR-1102

Professor

Bruce L. JacobAVW-1325, blj@ece.umd.edu
Office hoursOpen-Door Blicy (for now ...)

Teaching Assistant
Elliott CooperBalis, ecc1l7@umd.edu

Class Home P age
http://www.ece.umd.edu/courses/enee359a/

Class Email List
enee359a-0101-spring07 @coursemail.umd.edu

Class Sc hedule

This is a weekly schedule of my hours, including class time and schediidedhafurs, bt
also including other things that mekne unegailable. It is subject to change.

Mon Tue Wed Thu Fri

9-9:30

9:30-10

10-10:30

10:30-11

11-11:30

11:30-12

12-12:30 Discussion
12:30-1 EGR-1102 Meetings with
1-1:30 graduate
1:30-2 research
2230 assistants
Lecture Lecture

2:30-3 EGR-3114 Research EGR-3114
3-3:30 Meeting

3:30-4

4-4:30

4:30-5
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2. Course Overview

This course prades the electrical & computer engineering student with the analytical and
computer skills required for the analysis, computer simulation, design, and coaideter
physical layout of digital intgrated circuitsThe course is preparatory for study in theddfiof
Very Lage Scale Intgrated (VLSI) digital circuits and engineering practice.

The objecties of the course are for the student to leam t’omodel, analyze, simulate, and
design digital intgrated circuits (CMOS and dynamic logic, for the most part) for engineering
applications. By the end of the semesséudents should lia gained the follaving skills and/or
understanding:

» Basics of (MOSFET) dece operation and de&e plysics

» How devices are used to create Boolean logic functions in both CMOS and dynamic logic
» How to kuild digital systems (e.g., sequential state machinesdiRUS)

* How to address some of the issues that arise at high switching speeds

* How to use tools todald (full-custom, semi-custom, and fully synthesiz€d}l circuits
and analyze them—tools including Cadence, SPW@E|og, and Synopsys

Over the course of the semestudents will hee seeral design projects including rudimentary
full-custom structures and slightly more elaborate synthesized structures.

3. Course Prerequisite(s)

Students should kmodigital logic design (ENEE 244), as Boolean logic is the functionality that
digital circuits support. Students should alsodyeifiar with basic circuit analysis, as this plays a
part in solving some of the diiult problems created by high-speed design techniques.

4. Course Material

The required tet for the course:

Digital Integrated Circuits: A Design Brspective 2nd Ed, by Rabag, Chandrakasan, and
Nikolic.

In addition, if you are interested in this topic, | recommenerse particularly good téds:

» Dally & Poulton:Digital Systems Engineering- this presents arxeellent coerage of
the issues wolved in designing high-speed chips and ireek.

* Johnson & Grahantigh-Speed Digital Desigh- similar to Dally & Poulton, this is an
excellent look at the issues in designing high-speed chips andac#srflits approach is
more practice-oriented than theory-oriented.

* Wolf: ModernVLSI Design— this presents arxeellent cowerage oW/LSI issues and
manufcturing processes. Similar to the coursg fes approach is more practice-oriented
than theory-oriented.

» Baker, Li, & Boyce:CMOS: Cicuit Design, Layout, and Simulaties this is the
definitive text on the topic: in-depth, thoroughsteemely well doneAlso huge.
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5. Class Projects

Four projects will be assigned during the term, each of which will require a substantial time
commitment on your parYou may find the vork load in this course to be wya

The most common reason for not doing well on projects is not starting them early éfamugh.
will be given plenty of time to complete each projectwideer, if you wait until the last minute to
start, you may not be able taih. Plan to do someonk on a projectwery dayAlso plan to hae

it finished about 2 days ahead of the due date-ymas&pected problems arise during design,
especially in the delyging phaselhe computing sites can become quitencted as deadlines
approach, making it ditult to get a computellan for these things to happerour lack of
starting early is not arxeuse for turning in your project lateyem if some unfortunate situations
arise such as kiang your computer crash.

There are mansources of help on which you canwr&imple questions can be submitted to the
TA, professaorand fellav classmates via emailge the email list given on page 1). These will
typically be answered within the dayften more quickly during erking hours. kep in mind,
however, that mag types of questions cannot be answered without seeing your project. If you
have detailed questions, your best option is to speak toAloE professor in person duringfiaie
hours. Bring along a listing of your project, and the output from a rwailadle. Students are
also encouraged to help one anatfere of the best ways for you to rakie that you

undesstand a concept is toxplain it to someone elsEeep in mind, hevever, that you should not
expect ayone else to do grpart of your project for yourhe project that you turn in must be
your own. (see the dllowing section entitled “Doingrour OwnWork”)

5.1 Turning in Pr ojects

Projects are due at 5:00 pm on the due dsewill allow a grace period and accept projects until
11:59 pm. Sometimes uxgected eents mak it difficult to get a project in on timeoFthis
reason, each person will\veaa total of 3 free late days to be used for projects throughout the
semestelT hese late days should only be used to deal with unexpected problems such as
computer crashes, illness, or submission problems. They should not be used simply to start
later on a project or because you areitgdifficulty completing the project. Projects rews

after the due date (assuming that youehao late days left) will reces a zero, een if it is just

one second late. | advise you toeat least one or twWate days for the last projet¥eelend

days are counted irxactly the same ay as weekdays (e.g. if the project deadline is Friday and
you turn it in Sundgythats two days late).

5.2 Extensions

Extension requests (other than the use of free late days) will be considered only if you ask the
professobefore the original due date. Extensions will only be granted for medical or personal
emer gencies. Be prepared to substantiateyartension request you makvith written proof, for
example a written note from your doct&xtensions are not granted for reasons such as: the
printer went dwn, you erased all yourds, you lost your program printout, the terminal room
was crevded and you couldhget a terminal, you had other coursarkvor job commitments

which interfered, eté¢rou can &oid all these problems by starting the projects early aegikg
backup fies. If you are hang trouble understanding the material or designing a program, please
come to diice hours for help rightveay.
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5.3 Project Grading

The projects will be graded primarily for correctness (doing all required tasks, simulating at the
correct hardwre level, and gving correct resultspll grading questions should$it be discussed
with yourTA. If you cannot resok a problem with th&A, bring the project to the instructor

6. Homeworks

Homeworks prepare you for thex@ms.They will be assigned and collected in the discussion
sectionsThey will be graded on a check/check-minus/check-plus bakis.e will be no late
daysfor homeworks, and homewor ks will not be accepted after the beginning of the
discussion section.

7. Doing Your Own Work

There are tw types of assignments in this class; not surprisingdyhae several diferent
attitudes tavard collaboration. In general, allowk in this course is to be done on youmo
However, at the same time, weant students to help each other learn the course mateyial.
most courses, there is a boundary separating thesattvationsyYou may gve or receie help on
ary of the topics ceered in lecture or discussion and on the spescdf tool operatior¥ou are
allowed to consult with other students in the current class during the conceptualization of a
project.You are not allved to use the ark or specift ideas of other students. If yowkaary
guestions as to what constitutes unacceptable collaboration, please talk to the instructor right
away. You are gpected to eercise reasonable precautions in protecting yaur work; for
instance, do not lea a cop of your assignment in a publicly accessible directangl tak care
when discarding hardcgp

7.1 Collaboration on Pr ojects

All work on projects is to be younn. Violation will result in a zero on the project otaen in
guestion and initiation of the formal procedures of the Student Honor Cateailill be using
an automated program to correlate projeas. may discuss tactics and techniques for solving
programming problemsubyou are not to stray toarfinto the details of the solution, else the
automated cheek might fnd similarities between dédrent projects. In general, all writterovk,
whether in scrap orrfal form, must be generated by yoarking aloneYou are not allwed to
work out the programming details of the problems wityoaue or to collaborate to th&tent that
your programs are idengdoly similar

7.2 Collaboration on Home works

In contrast, we highly encourage cooperation on laorleassignments, as this isexy efective
way for you to learn the material, prded that you think through all the problems wéwer, if
you simply coy someone else’homeavork, youll do poorly on the xams, which countve
times as much as the howmks—probably not a good tradefof

8. Exams

You are gpected to tag& both the midterm andhfal exkams at the scheduled times. Unless a
(documented) medical or personal egegny is involved in your missing arxam, you will
receve a zero for that missedam. If you anticipate conélts with the &am time, you must come
talk to the instructor about it at ledstnonth before the xam dateThe exam dates are gen at
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the bginning of the term so that you cavoa scheduling job intervies or other commitments
on exam days. Outside commitments are not consideredicireason for missing axam.
Examswill be closed book, closed notes.

9. Grading P olicy

Final grades will be based on the total of points earned on the projectsydrs)eand gams.
The tentatre point breakdon is as follovs:

Projects: 40%
Homeaworks: 10%
Midterm Exam: 20%
Final Exam: 30%

Incompletes will generallpot be gven.According to uniersity polig, doing poorly in a course
is not a alid reason for an incomplete. If you areving problems in the course, your best bet is
to come talk to the instructor as soon as you aereof it.

10. Tentative Lecture Sc hedule

Week of Subject Readings Projects
Jan. 22 Course overview 1

Jan. 29 P/N junctions, MOS transistors 3.1-3.3.2 P1 out

Feb.5 CMOS Inverter 5.1-5.3

Feb. 12 Static CMOS design 6-6.2.1 P1 due, P2 out
Feb. 19 Cadence tools, Manufacturing processes

Feb. 26 Transistor sizing 5.4-5.7 P2 due, P3 out
Mar. 5 Interconnects 4

Mar. 12 Review & Midterm (Mar. 15, in class)

Mar. 19 SPRING BREAK

Mar. 26 Sequential circuits: Latches, registers, pipelines 7 P3 due, P4 out
Apr. 2 Sequential circuits: Latches, registers, pipelines 7

Apr. 9 Capacitive, resistive, and inductive parasitics

Apr. 16 System timing: Synchronous, asynchronous, etc. 10 P4 due, P5 out
Apr. 23 System timing: Synchronous, asynchronous, etc. 10

Apr. 30 Memories: SRAM circuits 12

May 7 Memories: DRAM systems & circuits not really in book P5 due

Exams Exam (Wed May 16, 10:30am)

11. Special Needs

If you have a documented disability that requires special needs, please see me as soon as possib
and certainly no later than the third week of classes.




